Al Vi ARYLAND DEPARTMENT OF THE ENVIRONMENT
. 1860 Washington Boulevard » Baltimore MD 21230
MDE 410-537-3000 » 1-800-632-6101

Martin O Malley Shari T. Wilson
Governor Jecmetary

Robert ¥, Summers, PhD.

Anthony G, Brown
Eeputy Seeretary

Licutenant Governar

“Cancer Mortality in an Industrial Area
of Baltimore” article was given to MDE on
April 30, 2007 by The Baltimore Sun.

tﬁ Revyeled Paper wwrwnde.staie mdaus TEY Elgers 007152258
Win Marviand Reloy Service



ENVIRGONMENTAL AESEARTHM 25, B 28 {1981}

Cancer Mortality in an industrial Area of Baltimore’

Gempvieve M. Maranoskr” BEmanuer Lanvpau,t Jasmes Tonagora,®
Cappstivg Lazap.® Eutzaeery A, ELLoTr, Witiax MoBngor
ANEY KaTHERINE King®

fRahing Hopdos Ldvergdiv, Schoal af Hvgirae and Pubiic Heaftlt, 885 North Wil
Xtrrer, Ballimare. Muryland J1205, ard tAcericwt Fubdfic Hegbth A vxacinion
Wastingren, £30

Racoived September 15, 1980

INTROBUCTION

Arsenic hos Iong been known 10 be & podson when ingested in large quantitics by
mean, arimals, or plants. It is kpows that continved ingestion of high natural levels
of arsenic in water or food will produce skin lestons including cancer (Tseng et al..
1968: Braun, 1958). Consumption of arsenic as a therapeutic agent is also Koown
to cause skip lesions (Neubaver, 1947,

The risk of inhalation of arsenic has not boen a¢ extensively investigated.
Workers exposed 1o arsenic in the manufbctore of pesticides have an increased
tisk of hang cancer and lymphomas (0o 2 af., 1974 Baeyjer e af.. 1975, Less is
kpown about the chronic bealth offects in the generad popuistion exposed to
arsenic in the air, It 5 kpown that children arousd smelters may buve high arsenic
levely in riails amnd hair but i i5 oot clear whelber these observed indications of
shsorption of the agent also indicate long-term woxiciy. Blor and Fraument {1975}
have suggested that there may be an association betwesn excessive lung cancer
mortality and the existence of ponferrous smelting industries in several counties in
the Uniled Staigs. It is not known whether some by-product of this indusiry sech
as arsentc s assoclated with these carcinopenic effects.

The purpess of the cumenl study is o determine whether there s an cxcgss
mortality from cancer in the population which resides near a chemical plant in the
inper city of Baltimore and whether any observed excess can be aysociated with
previous eaipesare (0 arsenic. The plapt produced insecticides, berbicides, and
other arsemic products fom 1897 until esrdy 1974, In 1952, the onginal piant was

torn down and a new one erected with benter hygienic conditions lor the workers.
The pians produced arsenic acid, calcium and lead arsenate, Paris green (4 cupric
adetoarsenite), and sodiusm arsenite. In the pasi, all produsls were dried and
packaged excent spdium ersenite which was shipped as a liquid. Paris green was
e produced afier the early 19505 and no dry arsenicats after 1973, Other pes-
tigides siich a8 ehlorinated hydrocarbons and organophosphates were not pro-
duced a1 this facility bt wers made into formuistions on-site singe 1947, There are
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CANCER MONFALITY {N AN INDUSTRIAL ARTA b

several other indusiies which are currently located in the sres of have been
manufaciuring in that viciaily in the past

METHODS

The censis tracts which were seilected ay having had possitde environmental
exposure 1o arsemic from the point soarce of the pesticide plant were defined
eenpirically as those for which at feast 50% af their area tay within s %4-mile radius
of the plant, This distance wis chosen sir that large tracts which fay across the
river and in which the majority of the population did not reside within a {-mile
radins af the plant would not be fngluded, The four index census tracts which i
these oritenis were 235, 23607, 2404 and 2301 Fhe tract in which the plant was
Incated is 2304

‘Fhe comparisen group of census tracts consisied of all tructs which matched the
index ones on age distribution, race, sex, and socioeconamic factors. Index tracts
2303, 2302 and 2404 were similar in these matching characteristics and were ¢om-
pared to the same set of comparison tracts designated as Maich L index wact 233
dilferad in age and race distrivetion from the others and was compared to & second
ges of tracts, Maxch . Death rates for the index tracts in 958 through 1962 were
compared & Facts selecied for matching through information available from the
1960 ceasus. The matching critesia used 10 select control tracts for comparison of
death rates in all other years were derived from the 970 eonsus. The apge distribo-
tion differs in the Iracts acress time iRtervals, 3o o compare rates Belween years,
the figures huve been age-adjusted,

The initial matching crileriz for the 19 census were;

Age distribution = 1% for cach age,

Rave & 159%,
Bex = 9%,

Median income = $1060,
% below poverty fevel = 09%,
% head of household over £5 years = 209,

The matching sriteriz based or the 1960 census were the same axcept that the
variation i median income was reduced 1o reflect corrent inflation, end informa-
tion oa the 128t 1wo chacacteristics was not available in the earlier decade,

The matching tracts in 1970 and 1960 arc shown in Figs. 1 and 2. A tota of 18
Mutch | control fracts was identified from §976 census data and 45 tracts from
1960 data. A total of 5 Match II tracts was found in both censes periods. The
variation ie the nomvbers of Match § trects between the two periads is the resuls of
changing racial distribution espocially in middle income census tracts over the
past 10 vears. The 3index tracts have s predominently white popolation and fewer
census arcas have that racial distribution in the later time period.

The index area was stable with an increasing proportion of individuals fiving in
the same household for 5 to 7 years from the 1968 to the 1970 census, This stability
is alse reffected in the slight increase in age of the population of the area.

TFhe scattered distribiion of the controd trocte has placed them in aress which
ey aiso have had different sisks. The adiacent tracis contigaous 1o the index ones
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Fro, i. Map of Baltimare City showing iocation of 197 index and control censes trasts.

may have had minimal exposure 1o the same agents as in the major area. Southern
tracts are in heavy industrial areas as are the central tracts but the characteristics
of the populations and their stability are differenl. The aorthern area consists of
meinly residential dwellings with littte industrial exposure. For these reasons the
comtrols were divided inta four groups for companison—adjacent, south, eentral,
apd north.

Cangers were identified by examining al] certificates of deaths which cccurred
within 1he city for the years 1958~ 1967 and 1968-- 1974, The death was selecied
for stody if caneer appeared as a cause listed anywhere on the death certificate,
with the ¢xception of the vears 1973-- 1974 where only cancers listed as underfying
cagses were chosen, Deaths of oity residents were selected from the totzl cancer
{ist. This proceduse wockl not include 1he deaths of city residents which occurred
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culside Lhe city, in order to determine the extent of these differcnces we
alwiracted informalion on out-ofcity deaths of city residents for she 3 years,
1976 1972, The proportionsal merease in deaths for the index tracty was 5% snd
for the controf tects 13 1o $5%6, Thes difference is not large encagh to account for
the varfation in canoer rates observed, Deaths were ingluded only once using
ehther sunderfying canse or fust cancer Hsted, Adjustments were made in the
changing codes in the seventh and ciphih revisions so that data by site of canger
were compatibie for the total periad,

The hospital records of & sample of cancer deaths were roviewed to venfy the
acouracy of death certification of cancers in Baltimore, to identify any possible
differences in diagnosis by area in the city, 10 determine rry variation in patho.
logical characteristics of cancers in index and comparison areas, and 1o investigate
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differences in personal characteristics such as smoking as described i hospital
chasts, The review specifically focused on unusual cell types of tung cancer and
possible arsenic-associated symploms and diseases in cancer patients from the
index and conurol areas.

The soil was samphed for the presence of arsenic in the areas pear the chemical
plant. The original selection of sempling sites was determined both by distance
from the planpt and by direction from north {hroogh south coerdinstes. We in-
tended to colfect aboul 309 of the sampies within & Y.mile rediss and 409 of the
nex! Li-mile distance with the remaining sampbes collected further oyt on the radit.
Control samples wouk! be faken from 1we parks nearby bot &t a distance greater
than | omile from (he plant. The feld survey am had problems adhening 10 the
sampling design sinee the soirees of soif were ibnited o the arpa. We atiempied 1o
take samples near residences whenever possible as fong as there were no pbvious
problems of tree cover, waler runndf, or redevelopment. For those few samples
taken at private housing, the residents were interviewed concerning the wse of
herbicides or pesticides in the area and the sample was svoided i the sodl had been
treated. Afer collection of the original 101 samples saken at 35 sites under these
directives and wmchiding additional samples taken in the park, a second sof of
samples was cotlected in o north and northwest direction to determine how far
disiant the high levels could be detoctend, Speciaf emphasis was placed or sam-
pling from the park which was adjacen? to the plant, This park has a central
grassed arex which had recently been resodded. Surrounding the park was a dist
track which had been undisturbed, Part of this path way adjecenst to the fence
along the plant boundary and near the areas where railesd cars wers §illed.
Annther portion bordered on the water and the [a3l was adiscent to milkbcad
{FACKS.

Sampies were colected a1 |, 2, and 4 i at esch localion unless otherwisc
noted. A core sampler, with £ 3-in bore and mmerked ot {-in. intgrvals, was driven
fmio the ground and samples were removed down to the appropriate deplh
marked. A -8, circle was merked off sround a selected site and a set of sampley
was coflected seconding (o the described technique until the 30-mi palyethylenc
sammie bottle was filled with soil from the appropriate depth bul from different
core samples. Inittally we had {ested four siles using consecetive -in. samples
down 1o a depth of 4 in, We found tha! samples 51 3 in. were usoally close to thoss
at 4 and thus it was clectad 1o take the extreme depih and discard the 5in. level
Samples in contro] areas were alf obtained from two city parks, Riverside or
Federal Hil

All instrements wsed in collecting samples were free of arsenic. The analysis
was done using either conventional flame or Bamecless ntomic absorption spec-
trophotometry depending on intial Jevel of arscnic.

RESEHTS
Mortality &y Traces

The crede rates for cancers at four specific sites, oral, pancreas, lung, and
prostate as wel ss for all cancers gre peesented for males in Tables T and 2, The
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CANTER MORTALITY IN AN INDUSTHIAL AREA b

first table includes data for the S-year perind around the 1060 census and the

- seennd table for & V-year period around the 1970 consus, As can be sean the risk
G- for fung cascer and for all cancers is escessive b tie period around the 1978
gensus For tract 2303 compared to any of the control groups. This s nol congis
"8 tently true i the earlier period. The weighted relative risk of long cancer in white
males from index tract 2383 a5 compared to porth controby which had the highest
oo comrol gate i 2.5 as shown in Table 2 with s probability of 0.0003% as delesmined
o by the ¥* caleulated by the Woolf— Haldane method. The black males in tract 2301
aiso have a hegher rate of Jung cancer bt this is not true for white mades in the
" F same tract, In the (9060 census period. ahthough the fung cancer rate is higher in
white males in tract 3303 than in the north and sowth contrels, there iz very litle
= difference bebween the rates for all index tracts and for the adjscent and central
Rl contrals, There are vo differences in rates for males in tracd 233 and their conlrgd
EEOUPS,
i H we examine the comparable crude mortadity rates for [emales in Tables 3 and
&, we can find na excess risk of cancer at 2y site For census ares 1303, In fact, the
oo oversl cancar rate appears semewhat low especiafly in the 1958—1962 period. The
- moraity from breast cancer is shghtly high in the early pedod and there sre no
duaths from cerviesd cancers. The lack of an ohserved thorease bn lang cancer in
- women in 2303 might be the resolt of a small population size, This will be dis-
cussed kater in the report.
;% Adinsted Rares
The ape distribution of the index {ract changed with Hime and these differences
- g were reflected (o simtlar changes in Lhe control groun. In order to have appreprials
compaasons the mortality rates for gach cancer site and for 2f cancers hsve bheen
= sdjusted using the method of siandardized monialily ratios. The average ansaual

a
% EsHimore ity mortality rates were calculated from all deaths in the 196f-- (994
pericnd and these valkses were used as standards to adiast the monality in each time

- pericd. As seen in Table 5, the mortality ratios for white males in tract 2303 were
high For cancers of Lhe lunp, pancreas, siomach, prostate, oral cavity, and all sites,
S The numbers of deaths except for hing and alf sites were small but the pancreas
R cancer raie was still significantly Bigher than that R the city. White femalss in
7333 hed an voremarkaile oversll cancer rate with excesses noted only for oval

s anyd rectal cancers of which ondy the Jaitor ratie {5 significantly greeter thap unity.
i in Fig. 3, we examing the Iung cancer mortality in 2- or 3-year time intervals,
-~ Using rates adiusted by the direct method to the 1978 Baltimore City popuiation as
2R a standard, we find thar the death rate for this cancer has always bean hipher ip
males from lract 2333 than from most controls but that 8 Bas been rising rapidly.
- The “all capcer™ rates have also shows higher values thap among cortrols. A
prefiminary fook at the lung cancer rates for 1930~ 1951 indicated that the adjusied
. rates for that perisd were high for tract 2303 with a rate of 253 per 100,000
g g populstion as compared to rates ranging from 15 8 10 87 4 in other index tructs and

%4 coutrols,

1 E = Employees of an industry may #ve in close proximity and coudd have accounted

for an ingreased morizlity in the census tract dus to ocoupational exposure. With
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the cooperation of the comprry and the investipators studyving the employees we
reviewed hsts of s employess o mateh with known deaths. Four cmployecs were
found mmong the cancer deaths in fract 2383 but removing these individeals did
not change the significance of the rates,

The geopraphic distribution of casts was plotted on spot maps as shown in Figs,
4 and 5 for the two census periods. For both periods, lung cancer appesrs 10 be
concemtrated in an srea about sight blocks wide and ninc to twelve blacks long
Iyierg te the marth andd cast of the plant, Fhe srea encompasses sl of tract 2303 and
purts of 2307 and 1381 If one takes & of trects 2303, 2304, and 2382 which ie
within a -mile madius of the plant end caleulates the proportion of long cancers to
all cancers in this args compared to the remaining consus arcas on Fig. 4, the
proportion is 44.4% neer the plant and 16,89 in the outer areas, For Fig. 3, the
proportions show similar differences for 1973~ 974 as in the proviows 3 years. For
the area withis the defined census trect and ¥ miles of the plant, lung cancer
represemts 47.89% of the total cancers whereas in othor argas it is only 313,35, The
northerly direction of this lung cancer ¢xcess is not compatible with the stromy
witd Jirections in that arca. These winds ariss in the northwest and west and
should bave carried contaminants 10 the east and southeast of the plent, The
patticles may have been moved by gentler winds and deposited nearby.

Suif Sempling

The highest arseaic levels are shows iz Fig. 6. I most cases these lavels
cccurred at 2 in. segpesting higher contamination in the past. Qecasionally, &8s in
the aren adincent to the plant, the levels were highest ot | in in penoral, arsenic
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Frs. 4. Spot piap showing cancer deaths for 19— 1972 by residence o denth, axciuding chemical
plant cmployees.

levels were highest where lung cancer morizkity was als¢ highest. The mean
arsenic leve] from 20 sample sites in tract 2303 was 63 ppre of arsenic. Even the
omission of samples from the park adjazent to the plant anly reduced the mean
arsenic level 1o 38 ppro. Tracts 2301 and 2404 had means of 6 ppo and 3302 a mean
of 4 ppm based on only 2 to 4 sample sites. AH sites in the park had high fovels
except for an area which has been turned over and resodded and in which fow
arseric levels were present. The I-in, Jevels near the fence wete as bigh as 6935 and
276 ppm: whercas at the opposite side of the park the values were ondy 29 to 97
ppm &t | in. it as high as 46 1o 16i ppm &t 2 in. deep. From the soil jevels of the
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original suinples, the dats indicated high levels within p 3-mile radius of the plant.

ighest. The mean ' Tt was also apparent that higher levels were found in a northerly direction along
arsenic. Even the the raifroad lines,

reduced the mean :

T and 27 4 mean : Hospiial Validation

tk had high levels ; The deaths of the totsl 14 vears of study wese inciuded in the sample and
and in which fow i stratified by control and index census iracts. The sample for hospital recond
s high as 635 and review incloded sl deaths for residents in the index tracts. Deaths for contrad
vere only 2% to 97 tracts were stratified by age, race, and sex and three time pesiods, 19581962,

£ soil Ieveds of the 1966~ 1967, ond 19481974, Four conirol deaths were sefected randomiy from
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Fii. &, Arsenic Iovel in soif ippmy, Highest value a1 each site, summer 1976 snd spring 1977,

cach stratum for each index tract death within the same stratum. For the following
apeiyses no attempt was made (o expand the sample 10 the onginal population

size.
The hospital abstract form incloded information on the lollowing vatiables:

b, Cancer Hagnosts,

1. Fipal diapnosis other then cances;

3 Source of information for cancer diggnosis;

4. Arsenic-sssociated symploms;

5. Personaf characteristics such as smoking and occupation;

6. Description of pathotogical specimens, operative or autopsy Radings.

Yerification of the identification of the correct individual on the hospital record
was done by name, birthdate, residence, sed date of death,

Records were reviewed in ¢leven of the hospitals in Baijtimore City, The re-
maining five noncooperating hospitals were small and 4id not litnit substantially
the number of records reviewed.

AH possible medical conditions found on record review were listed and coded
by the semme nosologist who coded ali the death certificates. The cell types were
classified, in general, according to the “Manual of Tumor Nomenclatire and
Coding.”" Since this coding scheme doees not approprialely ¢lassify the celis of
several tumors, especially those of nonsolid origln, a reviston of the scheme was
made to inciude these cancers if we felt that their freguecy was sufficieat 10
warrant specific classification.

The causes of death were grouped into two time periods which represemiad the
uae of the seventh and eighth ICDA ¢odes end grouped indo causes 28 tsted on the
certificate by 1he frst twe digits of the code. These cavses were then compared {o
the first foor mediced conditions or diagnoses s noted on the baspital records.
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The proviem of validation of death centificate information was revicwed further
by & physician who examined the duta on the abatract forms. As indicated in Table
G, there wes complete agreement in Ragnoses to four digits in the ICDA code in
cenly 75.09% of the cancer deasths, Ifclassification to three digitys onily is used we can
correctly verily 83.7% of the cases Hsted on the sentificate. In LB% of cases
melastatic lesions were ddentified on the death eontificate o5 waderlying and in
unother 5.5% multiple cancers were fisted on the certificale and the primary sfte
varfed from that listed on the hospital record. There was po cancer diagnosis
listed anywhere on the hospital record for 2.7% of deaths, A further examination
of the method of diagnosis of cases was atiempted in order 1o demonstraie
whether differences in the methods might have chanped the accuracy of death
gertification. Date from agtopsy and histelogica) examinstion of tissue were used
for the disgnosiz of 82% of the casea with complete agreement in records and
8L 9% of cases where the ageeement was less than perfect, Therefure, the consis.
tency of canecr dizgnosia ok hospital records and death certificatas iz not refated
to the method by which the cancer was identified.

The method of cancer diagnosis differed ooty stightly in the larger bospitals with
£9.7 to 51.4% of cases disgrosed by autopsy or histology. An examination of the
differences in dingnosis by cemsus tract has not been completed, but it is unlikely
that there will b varistions in resalts since we have included all hospitals used by
individials from the index area in the above evaluation.

Ant examination of the hoapitsl recornds for possitle arsenic-associated symp-
toms inciuded gastrointestinal signs, skin lesions, Mee's lines on agils, neurnlogi-
cal o pewromssculsr symptoms, cardiovasculer disease, sireke, and asthma.
Ondy respitaiory symptoms were slightly hipher in the index traet but since there
were 5o many records fir which there was no commen! about these sympioms, #is
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TABLE T
Saorgiss FISTORY M Lbno Danceis FroM Innes ann CosTral TRACTS By SEX
Seeihing Monsmoking Lk rsw Tl
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Tndex brins
Male i 54 z 4 1% £ 41
Fermale b i 1 i { i
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difficult 1o interpret the small varistion. We #lso sought snformation oo dissases
for which arsemic might have been used as o treatment, such as syphilis,
trypanosomiasis, and amebiasis and the resulls indicated no higher frequency of
these conditions among Tesidents of index tracts.

Both smoking and drimking histories were gbstracied from hospital records,
Drinking habits were ravely recorded 2nd smoking histories werp alzo frequently
mizsing. Table 7 indicates the smoking characteristics of lung cancer deaths in
index and control tracts as determined from the hospital records, For 46,655 of the
patients, The smoking histories are unknown. Despite that fact, we attempied 1o
compate the smoking Ievels in index versus the control tracts, The percentage of
serckers i85 slightly higher in the index tracts but the difference is not impressive. I
one inchudes only those charts with a recorded history, almost gl cases are posi-
jtve for smoking in both index and controd tracts.

The original hypothesis was that if arsenic bad caused the lunp cancers, the cell
type of lesions from she index tract might differ compared 1o other areas with an
expected predominance of smatl-cell or cat-cell tumors in the exposed tragts. The
data in Table § would indicate that the cell types differ very little from index to
control tracts,

CHSHCUSSION
An excess mottality from Tung cancer has been demonsirated among men Kving

TABLE &
Ot Tyeet oF Lupg Cancen gy CENSUS TRAOT

Ome  Sgeamous  Adenocarcinoms  Hpidermaid  Other R Toiwl

Tract 2303
hEate K ¥ — ] l 4 15
Femate — t 1 - e — H
CHher Jadex
Mele 3 8 I t 3 ¥ 1
Female e ) k] — 1 e ¥
Contred
Mais i1 5t 14 4 3 1E 1H

Fetmbe 4 4 g - 4 i v
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i a Bighly industrizlized ares of South Baltimore over a period from 1966 through
F974, The death rate §s signiftcanty higher than in conteaf tract s in the later years.

The arca sarrounding the pesticide plant has high levels of arsenic in the soil
which corresponds generally to the same areas where s high proportion of king
cancets to other cancets has ocvurred. There was no atfempt to eomelate directly
arsenic fevels to residences of lung caneer deaths.

The review of kospital records did not indicate that the excess of hing canzer
deaths had eccurred because of varztions in diagnostic pragtices, cet types, o
wther factors, The information on other risk Factors was poorfy ascertained from
hospital records,

There are some definite questions whick arise in regard t0 the data. Why did the
exvess risk appear privearily in the Jate 19605 and earfy 1970s when the plaat had
existed and pradoced arsenical products since the cacly 190057 The discrepancy
could indicate that the plant did not scoount §or the excess bt some other loos!
industry or cccupatiopal group accounts Jor the excess. [t is also possible that the
wier: i the area had & highers freguency of smoking and smoked a highet dose of
cigareites than did poputations in the rest of the city, I {5 possibie that selective
mobility of younger, healthiar sales has left the ares with a high risk among the
FEmAiRing groap,

The sudden rse in long cancer might be related to the destruction of the old
plant in 1952 Such an undertsking could have spread Just diffusely throughout
the comramity. Under these circumstances we mrust ask why the coacesirgtion of
beng cancer in the area dogs not coineide with the assumed wind spread of parti-
eles, It s necessary 1o examine further the martality i the 1950 period 10 deter-
mine whether an excess existed a1 any lime before the destruction of the old plang.
It would be interesting to sec if the appearance of the cxcess risk of lung cancer in
the commumity coinciged with that found in the workers within the pesticide plant.
i we presume that arseniy may not be causing the excess then it woudd be neges.
sary 1O examine the mortality experience of workers in other industries in the
ared, especially the natural gas plant, to sex if they have an excess lung cancer
maortality. In admost a8t cases, workers within zn indusiry should have higher
expostie and a greater risk of discase than the general public. It s necessary o
investigate whether the inceesse in long cancer can be refated to & change in
production or methods of operation of any of the businesses, For example, differ-
ences in handiing ereenic, chonges in formulation of pesticides, or the conversion
of the gas plan from carburetted waler gas to ofl gas production could have
ereated vapiations in level or type of pollution.

The faci that the excess lung cancer mortafity has occwrred only o men rabses
the geestion as to whether apother environmental factor, differences in smoking
charcteristics, or pccupation bay caused the increased death rate in tract 2303, §t
Is possible thet smoking plus an environmental poliutant are reguired to produce
the excess of cancer, The rates it older women then could be lower because they
did not smoke and the possible synergistic effect of cigarettes and the environ-
mental factor was not ebserved, Many of these gquestions might be deteemmined by
B COIRIMANITY Survey,

Furthar samphng for areentc sbould be dope to determine a1 what distance the
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levels actualy returned o backgronnd. B was fisst thought that the high levels
along raflroed lines might indicase a relationship Jo previous coal use, However,
Barther investigittion showed that the arsenic comend of caat in local vse did not
reach levels as bigh as those messured afong 1he racks. Rail transpont of maredgls
from the plant may have been related o the high fevels, Further investigation of
this possidility is mecded. Y appeared that asc of herbicides did pot explain the
arsenic levels in the rail beds,

In sumemary, men Hying in ¢lose praximiiy 10 2 chemical plant which produced
arsenicals have g higher risk of lung cancer than cormparable individuals in other
arcas of the city. The distribution of arsenic in the soil near the plant and along the
raillroad ling is hgher than g comlred areas.

REFERENCES

Baeiiez, A, Edieafold, A ond Levie M, (0975, Cancer saf ocoupational £xposure in inrgsne
Areeaic. fr AR Emerpatinge] Congress on Dkcepetiongt Bealth,” Brighton, Engleml. JAbstr]

Wbt W, pud Fraameni, 3 0%T3), Arseekcdd me polivtion snd Jung cancer, Lagesr 2, 143- (44

Frmaen. W (I9HE), Carcinome of the skin and the inernal erguns camed by arsemic: Tfayed oo smpyr
tiowad beskeas due 0 arseni. Orer. Med. Sfrarfly 30 326324,

Megbayer, t3. (9T, Avsonical cameer: A revigw, Brir . Caaeer |, 12150

€a, M, €, Holder, B B._apdZJerdon. H. L, (19741 Respiratiny cancer and Coupabianad SXposeTe (o
arsepicaks. ded. Enviren, Heafth 29, 250 - 235,

Taeng. W. B, Oho. Ho Mo, How, 8. W, Fong, 7. ¥, Lin. ©, 5., ook Yen 5. {19680, Privatence of thin
cancor in kn 2ademiic ares of cheanie wrsenicisen M Emwan. F. Aat. Camreer Inst. §68, $33 463,

DISCUSIION

1 Stessimos: Ow of curiosity, | would ke 1o ask one guestion, As [ recall the
vementing of back yards in Balimore was s public health measure 10 controf rats.
| beticve # was donc in the (940s,

. Maranossi: Some were done in the forties, Tn the 19505, bowever. resikients
began o recome discoursged with the lack of vegelative growth in their yards and
many homeowners in the Soath Baltimere ares put in cement &ven in areds fhat
wert nol rat infesied,

i SreaminGs: Do you think that reduced the exposure 1o arsenic?

G. Mavanoske: The exposure to arsenic probably was coming from the air,
rather than from moving baekyard dirt around. Of course, theay might bave had
increased dust exposure by cleaning their cemen? aress.

}. Lyomn: Just one comment or the proportion of cancer death for which you can
find mo hospitel record. That is a stzndard proportion which you seo i registries
covering popilsticns. For about 1.5 to 3% of the cancers identified by death
certificates you can find no hospiial or at best onfy an emergency room record i
they died in that facility. S0 | am not (o0 impressed af that Dadigg, B is quite
consistent anong cancer regisiries,

R, ALTMan: Why do you think there was 8o lung cancer outbreak in females
if you are stirboting the risk to the ambient nir?

G Mayanosks One of the postulated explanations is the! one had (e be a
smoker a5 well as having arsenic exposore o show the risk, thuy the synergistic
effect rate of lung cancer is highet in that area even though the smoking rates by
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hospitat record are the same Decause of the additional exposure (o arsenic.
Women in thit area duning that time and in that age group were probably nol
SETORETS.

R. ALvTsaan: Wouldn't vou axpect that even if 1he risks were [ow in womes you
woikl znticipate some ingrease compared (o ather women?

€3 Mavanosk:; | would have expecied B, ves. However, | can’t explain the
excoss monalily s men on any of the known risk faciors such as oocupation or
sioking with the dats which we have now. The conclusion may be differem i we
compleie the proposed stady and check ot these data. They are the only other
Fectors which | oould think of that woudd make a man hiore susceptiblie to fung
casteer Fromn the envirenment,

R, Avrsan: Iy there any excess moriulity of ing cxncer in the workers in s
papt?

. Mavanasel: Yes, that s why we originefly daried the community study,
There had alresdy been a report of an excess in other chemica! plants. Inves.
tigziors looked al the reticeeys in the plant, as commissioned by the fadustry, and
they found extesses of lung capcer and lymphoms among their workers. A
second study of alt workers has been completed, but some information may be
restricted at the present time. Reports from a thesis related to this work mdicated
an axcess 0f leng cancer in male workers.

F. Burrier: With regard to the malke #Xcess, in addition o the review of
employee records for the one company, could Yoo et full occupational histones
on the cases in that tract?

G Matangsxi: Mo, we wanted 1o ¢0 2 community sarvey o wef full occapa.
tienal histories. All the information which § had was the accupstion Hsted on the
death certificate and on the hospits} record at the time of diagnosis,

P, BurrLER! The possibility still exists that there could have been some occu-
pational exposires in that group?

G. Mavanoskl: Something that was different in thaf census frae! compargd to
others? Yoes. The one whick § thosight of was shipbutlding, becasse the residents
tHve not 100 far From Marviand Drydock, a shipbeilding and repair operation, and
ajso 3 high proporton of all our Baltimore City population works at Bethichem
Steet, When | actually jooked at the hospital histores, there was no suggostion
that that was trne. There was a higher proporiion of these oooupational groups
represented in the other areas. That gould be because Bethichom Steel repre-
sented high rales of employment histories in the eastern area of the city nearer the
industrial facility,

A. Banx: Were you able to get residential histories to dotermine whether these
peopie lived in the area for 2 oo period of time? And, secondiy, you were saying
something about the hoppers? Was arsenic carried in open hoppers or on boxcsrs
with spray onto the ireek? Was that a possibility?

G. Marawosgn ¥ could be dumped Inte a hopper <ar and be carried out
through the rail Enes. The spill could have biewn off the car on the eatire length of
the line and tha! may be why it js higher sear the railroag Tines. 1t is the only
regson we can fnd at the present time for the distribution of arsenic along rafl
lines, I can't be explained by cosl dust or herbicides according to reiiroads. In
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answer L your guestion xhout residence, no, we do nol have & complete residence
history. We huve the residence at the time of hospitalization which in most cases,
especiafty Iung cancer cases, was the same a3 the one they hed at death. There
were rarely any differences unless they resided ot the home of » reletive, How
gver, these are the only two points of residence which we kave, One of the things
we need iy 4 community survey of resident histories. We need (0 sirrvey the next
of kin of these deceaged individuals to find out if they lived in the arer long encugh
Ert haye had their capcer irom exposkre bn Lhar place.

F. Lanprecan: £ you have any data on amblest concentralions of asbestes?

G, Mataxoski: Asbestos. Mo, § don't, sot in that area.

P. LanoricaN: You memioned just now that a shipyard was near the area. 1
was wondering whether i was noar engugh to have possibly caused some efffuen
effects within the genersl atmosplere in the ares?

G. Mararnosks: | don't kaow how far asbestas would po. The shipyard may be
about & miles away.

F. Laspaican: Oh, it's ot that ciose,

G. Matanosxl: It7s sot. I's atross the bay, part of the bay on the other side,
but it is <lose enough for them to get there so they work there,

3. ToxuvHava: Those 748 cases of cancer for wiich you have checked the
diagnoses you said $9% agreed between the hospital records and the death centify-
cates. Bid you find any $ifference in this pattern hetween cases in the various
arcasT Are they the same of Jid vou find any difference?

G. MaTaNos®l We didn't actoally look for differences by aren, we looked by
hospital. A hospital asuafly services different areas. Perhaps, we shouid go back
snd look by ares. Howsever, we found no difference by hospitals, so I gave uyp
further analysis 3l that point. The hospitals were sbsolutely the same atross the
board, with differences of ne more than abouet 1 or 2% regardiess of the instinstion.

Lininosws: Did you say the plant had ceased operation?

G. MaranNosgi: Yes, they put a bridge wp in the area.

5. Mipsani: We did the same kind of stody around the Tacoma smeller and
again, we found & male excess only. However, it washed out when you took the
workers ont. They found » 1ot of arsenic in the soil, 2000 part per mijtion, about g
talf-a-mile away. We kpow the arsepic has been there for o long time. The
smoker - arsenic intereciion hypothesis washes out becuuse they checked it out in
the smelter. The smokers actunlly had fower lung caccer rates for given arsenic
concertration. So, I dop’t know what e going on)

G, MATANDSED: We heve another theory about the men but it is only a goess,
The mern dowa in that arca piay ball in the three fields. Only men play ball usuaily.
It i5 possidie that local boys from the genera! Soulh Baltimore srea have piayed
tat! there and lved there, This is at least one other activity that differs between
men and women fom that ares,
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